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ABSTRAK 
Penggunaan media pembelajaran augmented reality berbasis smartphone 
dinilai perlu untuk meningkatkan pemahaman siswa pada mata pelajaran 
produktif Sekolah Menengah Kejuruan (SMK). Penelitian ini bertujuan untuk 
merancang dan mengimplementasikan media pembelajaran augmented reality 
(AR) berbasis smartphone untuk meningkatkan pemahaman siswa pada materi 
memelihara transmisi manual, serta melihat bagaimana respon siswa dan guru 
terhadap media pembelajaran augmented reality pada mata pelajaran transmisi 
manual. Penelitian ini merupakan penelitian ekperimen dengan desain ADDIE, 
data bersumber dari siswa dan guru yang ada di SMK Negeri 1 Bangkinang 
dengan melakukan uji coba langsung, instrumen pengumpulan data dengan tes 
dan wawancara, data hasil penelitian menunjukkan media pembelajaran 
augmented reality pada mata pelajaran transmisi manual yang dikembangkan 
secara signifikan dapat meningkatkan pemahaman siswa pada mata pelajaran 
tersebut,  sebagian besar siswa dan guru menunjukkan sikap positif terhadap 
pembelajaran menggunakan media augmented reality berbasis smartphone. 
Berdasarkan temuan penelitian, maka media pembelajaran augmented reality 
berbasis smartphone dapat dijadikan alternatif media pembelajaran yang dapat 
diterapkan di sekolah menengah kejuruan untuk meningkatkan kualitas 
pendidikan. 
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ABSTRACT 
The use of smartphone-based augmented reality learning media is deemed 
necessary to increase students understanding of productive subjects in Vocational 
High Schools (SMK). This research aims to design and implement smartphone-
based augmented reality (AR) learning media to improve students understanding 
of manual transmission maintenance material, and want to know how students and 
teachers respond to augmented reality learning media on manual transmission 
subjects. This research is an experimental research was used ADDIE method, 
data's sourced from students and teachers in Vocational High School (SMK) 1 of 
Bangkinang by conducting direct trials. The data's was collected by examinations 
and interviews. The results of this research indicate that augmented reality 
learning media on manual transmission subjects developed can be improve 
students understanding of these subjects significantly. Then, most of students and 
teachers also showed a positive attitude towards learning using the smartphone-
based augmented reality media. Based on the result of this research, smartphone-
based augmented reality learning media can be used as an alternative to learning 
media that can be applied to Vocational High Schools (SMK) to improve the 
quality of education.  
 

















DESAIN DAN IMPLEMENTASI APLIKASI AUGMENTED REALITY (AR) BERBASIS SMARTPHONE PADA 
PEMBELAJARAN TRANSMISI MANUAL KENDARAAN BERMOTOR 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 
DAFTAR ISI 
HALAMAN PENGESAHAN .................................................................................. i 
PERYATAAN KEASLIAN TESIS ........................................................................ ii 
UCAPAN TERIMAKASIH ................................................................................... iii 
ABSTRAK ............................................................................................................. iv 
ABSTRACT ............................................................................................................ v 
KATA PENGANTAR ........................................................................................... vi 
DAFTAR ISI ......................................................................................................... vii 
DAFTAR TABEL ................................................................................................... x 
DAFTAR GAMBAR ............................................................................................. xi 
BAB I PENDAHULUAN ...................................... Error! Bookmark not defined. 
A. Latar Belakang Masalah .............................. Error! Bookmark not defined. 
B. Rumusan Masalah ....................................... Error! Bookmark not defined. 
C. Tujuan Penelitian ........................................ Error! Bookmark not defined. 
D. Manfaat Penelitian ...................................... Error! Bookmark not defined. 
E. Struktur Organisasi Tesis ............................ Error! Bookmark not defined. 
BAB II KAJIAN TEORI ........................................ Error! Bookmark not defined. 
A. Belajar dan Pembelajaran ............................ Error! Bookmark not defined. 
B. Taksonomi Bloom ....................................... Error! Bookmark not defined. 
C. Media Pembelajaran .................................... Error! Bookmark not defined. 
D. Pembelajaran Menggunakan Smartphone ... Error! Bookmark not defined. 
E. Pemeliharaan Sasis dan Pemidah Tenaga Kendaraan Ringan ............ Error! 
Bookmark not defined. 
F. Menerapkan Cara Perawatan Transmisi Manual ...... Error! Bookmark not 
defined. 
G. Hasil Penelitian yang Relevan .................... Error! Bookmark not defined. 
H. Kerangka Pikir ............................................ Error! Bookmark not defined. 
BAB III METODE PENELITIAN......................... Error! Bookmark not defined. 
A. Desain Penelitian ......................................... Error! Bookmark not defined. 
B. Partisipan, Waktu dan Tempat Penelitian ... Error! Bookmark not defined. 
C. Instrumen Penelitian.................................... Error! Bookmark not defined. 
D. Teknik Analisis Data ................................... Error! Bookmark not defined. 
BAB IV HASIL PENELITIAN DAN PEMBAHASAN ..... Error! Bookmark not 
defined. 
A. Hasil Produk Media Pembelajaran .............. Error! Bookmark not defined. 
Habibinur, 2020 
DESAIN DAN IMPLEMENTASI APLIKASI AUGMENTED REALITY (AR) BERBASIS SMARTPHONE PADA 
PEMBELAJARAN TRANSMISI MANUAL KENDARAAN BERMOTOR 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 
1.  Hasil Proses Analisis .............................. Error! Bookmark not defined. 
2. Hasil Proses Perencanaan (Design) ......... Error! Bookmark not defined. 
3. Hasil Proses Pengembangan (Development) ......... Error! Bookmark not 
defined. 
5. Hasil Proses Penerapan (Implementation) ............. Error! Bookmark not 
defined. 
6. Hasil Proses Evaluasi (Evaluation) ......... Error! Bookmark not defined. 
B. Pembahasan Hasil ....................................... Error! Bookmark not defined. 
BAB V SIMPULAN, IMPLIKASI, DAN REKOMENDASI .... Error! Bookmark 
not defined. 
A. Simpulan ..................................................... Error! Bookmark not defined. 
B. Implikasi ...................................................... Error! Bookmark not defined. 
C. Rekomendasi ............................................... Error! Bookmark not defined. 
Daftar Pustaka ......................................................................................................... 2 
Lampiran-lampiran ................................................. Error! Bookmark not defined. 
Lampiran 1 Perangkat Pembelajaran .................. Error! Bookmark not defined. 
1.a. Perangkat Pembelajaran ........................... Error! Bookmark not defined. 
1.b. Soal dan Kunci Jawaban .......................... Error! Bookmark not defined. 
1.c. Daftar Ceklist dan Rubrik penilaian......... Error! Bookmark not defined. 
Modul Transmisi Manual................................ Error! Bookmark not defined. 
Lampiran 2 Kerangka Aplikasi .......................... Error! Bookmark not defined. 
Lampiran 2.a. Use case diagram ..................... Error! Bookmark not defined. 
Lampiran 2.b. Activity diagram ...................... Error! Bookmark not defined. 
Lampiran 2.c. Storyboard ............................... Error! Bookmark not defined. 
Lampiran 3. Angket Penilaian ............................ Error! Bookmark not defined. 
Lampiran 3.a Angket Penilaian Siswa ............ Error! Bookmark not defined. 
Daftar Hadir Siswa/I SMK Negeri 1 Bangkinang ........ Error! Bookmark not 
defined. 
Lampiran 3.b Angket Penilaian Guru ............. Error! Bookmark not defined. 
Lampiran 3.b Angket Penilaian Guru ............. Error! Bookmark not defined. 
Lampiran 4. Lembar Validasi ............................. Error! Bookmark not defined. 
Lampiran 4.a.1 Validasi Ahli Materi 1 ........... Error! Bookmark not defined. 
Lampiran 4.a.2 Validasi Ahli Materi 2 ........... Error! Bookmark not defined. 
Lampiran 4.a.3 Validasi Ahli Materi 3 ........... Error! Bookmark not defined. 
Lampiran 4.b.1Validasi Ahli Media 1 ............ Error! Bookmark not defined. 
Lampiran 4.b.2 Validasi Ahli Media 2 ........... Error! Bookmark not defined. 
Habibinur, 2020 
DESAIN DAN IMPLEMENTASI APLIKASI AUGMENTED REALITY (AR) BERBASIS SMARTPHONE PADA 
PEMBELAJARAN TRANSMISI MANUAL KENDARAAN BERMOTOR 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 
Lampiran 4.b.3 Validasi Ahli Media 3 ........... Error! Bookmark not defined. 
Lampiran 5. Foto Dokumentasi .......................... Error! Bookmark not defined. 
























DESAIN DAN IMPLEMENTASI APLIKASI AUGMENTED REALITY (AR) BERBASIS SMARTPHONE PADA 
PEMBELAJARAN TRANSMISI MANUAL KENDARAAN BERMOTOR 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 
Daftar Pustaka 
Agustianasari, c. D. (2015). Peningkatan kualitas pembelajaran ips melalui model 
discovery learning berbantuan media audiovisual pada siswa kelas vb sdn 
ngaliyan 01 semarang (doctoral dissertation, universitas negeri semarang). 
 
Al-Said, K. M. (2015). Students’ perceptions of edmodo and mobile learning and 
their real barriers towards them. Turkish Online Journal of Educational 
Technology, 14(2), 167–180. https://doi.org/10.5539/elt.v8n1p189 
 
Ali, M. (2009). Pengembangan Media pembelajaran Interaktif Mata Kuliah 
Medan Elektromagnetik. Jurnal Edukasi@ Elektro, 5(1), 11–18. 
https://doi.org/10.1177/0964663912467814 
 
Almomen, R. K., Kaufman, D., Alotaibi, H., Al-Rowais, N. A., Albeik, M., & 
Albattal, S. M. (2016). Applying the ADDIE—Analysis, Design, 
Development, Implementation and Evaluation—Instructional Design Model 
to Continuing Professional Development for Primary Care Physicians in 
Saudi Arabia. International Journal of Clinical Medicine, 07(08), 538–546. 
https://doi.org/10.4236/ijcm.2016.78059 
 
An, K., & Imania, N. (2016). Lembar Kerja Siswa Berbasis ICT Sebagai Solusi 
Kegiatan Latihan Pembelajaran Mandiri, 2(32), 1–10. 
 
Ardhianto, E., & Hadikurniawati, W. (2012). Augmented Reality Objek 3 
Dimensi dengan Perangkat Artoolkit dan Blender, 17(2), 107–117. 
 
Arifin, Z., & Wakid, M. (1998). Pengembangan Media Pembelajaran Interaktif, 
215–226. 
 
Arsyad, A. (2004). Media Pembelajaran, cetakan kelima. Jakarta: RajaGrafindo 
Persada. 
 
Batubara, M. H., Mesran, M., Sihite, A. H., & Saputra, I. (2017). Aplikasi 
Pembelajaran Teknik Mesin Otomotif Kendaraan Ringan Dengan Metode 
Computer Assisted Instruction ( Studi Kasus : Smk Swasta Karya Pendidik ). 
Majalah Ilmiah INTI, 12, 266–270. https://doi.org/10.1127/1860-
1804/2009/0160-0237 
 
Barraza Castillo, R. I., Cruz Sánchez, V. G., & Vergara Villegas, O. O. (2015). A 
pilot study on the Use of mobile augmented reality for interactive 
experimentation in quadratic equations. Mathematical Problems in 
Engineering, 2015. https://doi.org/10.1155/2015/946034 
 
Bower, M., Howe, C., McCredie, N., Robinson, A., & Grover, D. (2014). 
Augmented Reality in education - cases, places and potentials. Educational 
Media International, 51(1), 1–15.  
https://doi.org/10.1080/09523987.2014.889400 
Habibinur, 2020 
DESAIN DAN IMPLEMENTASI APLIKASI AUGMENTED REALITY (AR) BERBASIS SMARTPHONE PADA 
PEMBELAJARAN TRANSMISI MANUAL KENDARAAN BERMOTOR 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 
Bruce, B. C., D’Arcy, C. J., & Eastburn, D. M. (2009). How Media Ecologies can 
Address Diverse Student Needs. College Teaching, 57, 56–63. 
https://doi.org/10.3200/CTCH.57.1.56-63 
 
Edukasi, A. (2013). Implementasi Augmented Reality di Museum : Studi Awal 
Perancangan Implementasi Augmented Reality di Museum :, (May 2014). 
 
Carbonell Carrera, C., & Bermejo Asensio, L. A. (2017). Augmented reality as a 
digital teaching environment to develop spatial thinking. Cartography and 
Geographic Information Science, 44(3), 259–270. 
https://doi.org/10.1080/15230406.2016.1145556 
 
Carmigniani, J., Furht, B., Anisetti, M., Ceravolo, P., Damiani, E., & Ivkovic, M. 
(2011). Augmented reality technologies, systems and applications. 
Multimedia Tools and Applications, 51(1), 341–377. 
https://doi.org/10.1007/s11042-010-0660-6 
 
Chang, H. Y., Hsu, Y. S., Wu, H. K., & Tsai, C. C. (2018). Students’ development 
of socio-scientific reasoning in a mobile augmented reality learning 
environment. International Journal of Science Education, 40(12), 1410–
1431. https://doi.org/10.1080/09500693.2018.1480075 
 
Cheng, K. H., & Tsai, C. C. (2014). Children and parents’ reading of an 
augmented reality picture book: Analyses of behavioral patterns and 
cognitive attainment. Computers and Education, 72, 302–312. 
https://doi.org/10.1016/j.compedu.2013.12.003 
 
Cheng, K., & Tsai, C. (2016). The interaction of child–parent shared reading with 
an augmented reality (AR) picture book and parents’ conceptions of AR 
learning, 47(1), 203–222. https://doi.org/10.1111/bjet.12228 
 
Chiang, T. H. C., Yang, S. J. H., & Hwang, G. J. (2014). Students’ online 
interactive patterns in augmented reality-based inquiry activities. Computers 
and Education, 78, 97–108. https://doi.org/10.1016/j.compedu.2014.05.006 
 
Cubillo, J., Martin, S., Castro, M., & Boticki, I. (2015). Preparing augmented 
reality learning content should be easy: UNED ARLE - An authoring tool for 
augmented reality learning environments. Computer Applications in 
Engineering Education, 23(5), 778–789. https://doi.org/10.1002/cae.21650 
 
Cuendet, S., Bonnard, Q., Do-lenh, S., & Dillenbourg, P. (2013). Computers & 
Education Designing augmented reality for the classroom. Computers & 
Education, 1–13. https://doi.org/10.1016/j.compedu.2013.02.015 
 
Darmawan, D., Setiawati, P., Supriadie, D., & Alinawati, M. (2017). Penggunaan 
Multimedia Pembelajaran Interaktif Englishsimple Sentences Pada Mata 
Kuliah Basic. PEDAGOGIA : Jurnal Ilmu Pendidikan, 630–644. 
 
Habibinur, 2020 
DESAIN DAN IMPLEMENTASI APLIKASI AUGMENTED REALITY (AR) BERBASIS SMARTPHONE PADA 
PEMBELAJARAN TRANSMISI MANUAL KENDARAAN BERMOTOR 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 
Datcu, D., Lukosch, S., & Brazier, F. (2015). On the Usability and Effectiveness 
of Different Interaction Types in Augmented Reality. International Journal 
of Human-Computer Interaction, 31(3), 193–209. 
https://doi.org/10.1080/10447318.2014.994193 
 
Di Serio, Á., Ibáñez, M. B., & Kloos, C. D. (2013). Impact of an augmented 
reality system on students’ motivation for a visual art course. Computers and 
Education, 68, 585–596. https://doi.org/10.1016/j.compedu.2012.03.002 
 
Dimyati dan Mudjiono. (2015). Belajar dan Pembelajaran. Jakarta:Rineka Cipta. 
 
Dunleavy, M., Dede, C., & Mitchell, R. (2009). Affordances and limitations of 
immersive participatory augmented reality simulations for teaching and 
learning. Journal of Science Education and Technology, 18(1), 7–22. 
https://doi.org/10.1007/s10956-008-9119-1 
 
Dwyer, F. (2010). Edgar Dale's cone of experience: A quasi-experimental 
analysis. International journal of instructional media, 37(4), 431-438. 
 
El Sayed, N. A. M., Zayed, H. H., & Sharawy, M. I. (2011). ARSC: Augmented 
reality student card. Computers {&} Education, 56(4), 1045–1061. 
https://doi.org/DOI: 10.1016/j.compedu.2010.10.019 
 
Elkaseh, A. M., Wong, K. W., & Fung, C. C. (2016). Perceived Ease of Use and 
Perceived Usefulness of Social Media for e-Learning in Libyan Higher 
Education: A Structural Equation Modeling Analysis. International Journal 
of Information and Education Technology, 6(3), 192–199. 
https://doi.org/10.7763/IJIET.2016.V6.683 
 
Gomez, K., & Lee, U. S. (2015). Situated cognition and learning environments: 
implications for teachers on- and offline in the new digital media age. 
Interactive Learning Environments, 23(5), 634–652. 
https://doi.org/10.1080/10494820.2015.1064447 
 
Harrop, D., & Turpin, B. (2013). A Study Exploring Learners’ Informal Learning 
Space Behaviors, Attitudes, and Preferences. New Review of Academic 
Librarianship, 19(1), 58–77. https://doi.org/10.1080/13614533.2013.740961 
 
Herrero, J., Urueña, A., Torres, A., & Hidalgo, A. (2017). Smartphone addiction: 
psychosocial correlates, risky attitudes, and smartphone harm. Journal of 
Risk Research, 9877(July), 1–12. 
https://doi.org/10.1080/13669877.2017.1351472 
 
Hsiao, K. F., Chen, N. S., & Huang, S. Y. (2012). Learning while exercising for 
science education in augmented reality among adolescents. Interactive 




DESAIN DAN IMPLEMENTASI APLIKASI AUGMENTED REALITY (AR) BERBASIS SMARTPHONE PADA 
PEMBELAJARAN TRANSMISI MANUAL KENDARAAN BERMOTOR 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 
Iqbal, J., & Sidhu, M. S. (2017a). A review on making things see: Augmented 
reality for futuristic virtual educator. Cogent Education, 4(1), 1–14. 
https://doi.org/10.1080/2331186X.2017.1287392 
 
Iqbal, J., & Sidhu, M. S. (2017b). A review on making things see: Augmented 
reality for futuristic virtual educator. Cogent Education, 4(1), 1–14. 
https://doi.org/10.1080/2331186X.2017.1287392 
 
Juliantine, T. (2009). Pengembangan kreativitas siswa melalui implementasi 
model pembelajaran inkuiri dalam pendidikan jasmani. penelitian-
pendidikan, 163. 
 
Kelly, D., Hoang, T. N., Reinoso, M., Joukhadar, Z., Clements, T., & Vetere, F. 
(2018). Augmented reality learning environment for physiotherapy 
education. Physical Therapy Reviews, 23(1), 21–28. 
https://doi.org/10.1080/10833196.2018.1447256 
 
Ko, S. M., Chang, W. S., & Ji, Y. G. (2013). Usability Principles for Augmented 
Reality Applications in a Smartphone Environment. International Journal of 
Human-Computer Interaction, 29(8), 501–515. 
https://doi.org/10.1080/10447318.2012.722466 
 
Kosasi, S., & Informasi, D. S. (2015). Perancangan E-learning untuk 
Meningkatkan Motivasi Belajar Guru dan Siswa, (September). 
 
Küçük, S., Kapakin, S., & Göktaş, Y. (2016). Learning anatomy via mobile 
augmented reality: Effects on achievement and cognitive load. Anatomical 
Sciences Education, 9(5), 411–421. https://doi.org/10.1002/ase.1603 
 
Kurilovas, E., Kubilinskiene, S., & Dagiene, V. (2014). Computers in Human 
Behavior Web 3 . 0 – Based personalisation of learning objects in virtual 
learning environments. Computers in Human Behavior, 30, 654–662. 
https://doi.org/10.1016/j.chb.2013.07.039 
 
Lachman, S. J. (1997). Learning is a process: Toward an improved definition of 
learning. Journal of Psychology: Interdisciplinary and Applied, 131(5), 477–
480. https://doi.org/10.1080/00223989709603535 
 
Lestari, E. P. (2015). Pengaruh Penggunaan Bahan Ajar Online Terhadap Prestasi 
Mahasiswa Universitas Terbuka, (1974). 
 
Lin, C. Y., Chai, H. C., Wang, J. Y., Chen, C. J., Liu, Y. H., Chen, C. W., … 
Huang, Y. M. (2016). Augmented reality in educational activities for 
children with disabilities. Displays, 42, 51–54. 
https://doi.org/10.1016/j.displa.2015.02.004 
 
Lin, H. C. K., Chen, M. C., & Chang, C. K. (2015). Assessing the effectiveness of 
learning solid geometry by using an augmented reality-assisted learning 
Habibinur, 2020 
DESAIN DAN IMPLEMENTASI APLIKASI AUGMENTED REALITY (AR) BERBASIS SMARTPHONE PADA 
PEMBELAJARAN TRANSMISI MANUAL KENDARAAN BERMOTOR 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 
system. Interactive Learning Environments, 23(6), 799–810. 
https://doi.org/10.1080/10494820.2013.817435 
 
Lau, N., Oxley, A., & Nayan, M. Y. (2012). An augmented reality tool to aid 
understanding of protein loop configuration. 2012 International Conference 
on Computer and Information Science, ICCIS 2012 - A Conference of World 
Engineering, Science and Technology Congress, ESTCON 2012 - 
Conference Proceedings, 1, 500–505. 
https://doi.org/10.1109/ICCISci.2012.6297297 
 
Mahnun, N. (2012). Media Pembelajaran (Kajian terhadap Langkah-langkah 
Pemilihan Media dan Implementasinya dalam Pembelajaran). An-Nida’, 
37(1), 27–35. 
 
Maksudi, H., Wiharna, O., & Rohendi, D. (2016). Pengaruh Penggunaan 
Multimedia Animasi Pada Pembelajaran Kompetensi Dasar Memperbaiki 
Sistem Starter Terhadap Peningkatan Hasil Belajar Siswa Smk. Journal of 
Mechaninal Engineering Education, 3(2), 174–182. 
 
Martín-Gutiérrez, J., Fabiani, P., Benesova, W., Meneses, M. D., & Mora, C. E. 
(2015). Augmented reality to promote collaborative and autonomous 
learning in higher education. Computers in Human Behavior, 51, 752–761. 
https://doi.org/10.1016/j.chb.2014.11.093 
 
Mckagan, S. B., Perkins, K. K., Dubson, M., Malley, C., Reid, S., Lemaster, R., & 
Wieman, C. E. (2010). Developing and researching PhET simulations for 
teaching quantum mechanics Developing and researching PhET simulations 
for teaching, 406(2008). https://doi.org/10.1119/1.2885199 
 
McMahon, D., Cihak, D. F., & Wright, R. (2015). Augmented reality as a 
navigation tool to employment opportunities for postsecondary education 
students with intellectual disabilities and Autism. Journal of Research on 
Technology in Education, 47(3), 157–172. 
https://doi.org/10.1080/15391523.2015.1047698 
 
Menarik, P. Y. (n.d.). Membuat Media Pembelajaran yang Menarik – Tejo 
Nurseto, 19–35. 
 
Moedjiono, S., Nurcahyadi, & Kusdaryono, A. (2018). Media Interactive 
Learning and biology subjects implementation with augmented reality 
application. Proceedings of the 2nd International Conference on Informatics 
and Computing, ICIC 2017, 2018–Janua, 1–6 
 
Mondigo, L., & Lao, D. M. (2017). E-learning for introductory Computer Science 
concept on recursion applying two types of feedback methods in the learning 




DESAIN DAN IMPLEMENTASI APLIKASI AUGMENTED REALITY (AR) BERBASIS SMARTPHONE PADA 
PEMBELAJARAN TRANSMISI MANUAL KENDARAAN BERMOTOR 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 
Nasional, K. P., Dosen, C., & Jazidie, A. (2013). Kementerian pendidikan dan 
kebudayaan direktorat jenderal pendidikan tinggi. (021), 57946062–
57946063. 
 
Nusir, S., Alsmadi, I., Al-Kabi, M., & Sharadgah, F. (2012). Studying the Impact 
of Using Multimedia Interactive Programs At Children Ability To Learn 
Basic Math Skills. Acta Didactica Napocensia, 10(3), 305–319. 
https://doi.org/10.2304/elea.2013.10.3.305 
 
Osman, K., & Lee, T. T. (2014). Impact of Interactive Multimedia Module With 
Pedagogical Agents on Students’ Understanding and Motivation in the 
Learning of Electrochemistry. International Journal of Science and 
Mathematics Education, 12(2), 395–421. https://doi.org/10.1007/s10763-
013-9407-y 
 
Pektas, H. M. (2016). Computers in Human Behavior Augmented reality in 
science laboratories : The effects of augmented reality on university students 
’ laboratory skills and attitudes toward science laboratories, 57, 334–342. 
https://doi.org/10.1016/j.chb.2015.12.054 
 
Premlatha, K. R., Dharani, B., & Geetha, T. V. (2016). Dynamic learner profiling 
and automatic learner classification for adaptive e-learning environment. 
Interactive Learning Environments, 24(6), 1054–1075. 
https://doi.org/10.1080/10494820.2014.948459 
 
Rohendi, D., Dulpaja, J., Education, V., Education, M., & Program, S. (2013). 
Connected Mathematics Project ( CMP ) Model Based on Presentation 
Media to the Mathematical Connection Ability of Junior High School 
Student, 4(4), 17–22. 
 
Rohendi, D., & Hendarwin, H. (2010). Penggunaan Multimedia CAI Pada 
Pembelajaran Mekanik Otomotif Kompetensi Pemeliharaan Rem Hidrolik Di 
Smk. Invation of Vocational  Technology Education, 6 (1), 463-469. 
 
Rusman. 2013. Model-Model Pembelajaran. Jakarta: PT Rajagrafindo persada 
 
Slameto. (2015). Belajar dan Faktor-faktor yang Memengaruhinya. Jakarta: 
Rineka Cipta 
 
Smith, C. C., Cihak, D. F., Kim, B., McMahon, D. D., & Wright, R. (2017). 
Examining Augmented Reality to Improve Navigation Skills in 
Postsecondary Students With Intellectual Disability. Journal of Special 
Education Technology, 32(1), 3–11. 
https://doi.org/10.1177/0162643416681159 
 
Sugihartono,F.,KN, S., & FA,H. F.,& Nurhayati, SR 2013. Psikologi pendidikan. 
 
Suranto, A. W. (2005). Komunikasi Perkantoran. Yogyakarta: Media Wacana. 
Habibinur, 2020 
DESAIN DAN IMPLEMENTASI APLIKASI AUGMENTED REALITY (AR) BERBASIS SMARTPHONE PADA 
PEMBELAJARAN TRANSMISI MANUAL KENDARAAN BERMOTOR 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 
 
Suwiwa, I. G., Santyasa, I. W., Kirna, I. M., Kurikulum, U., Jasmani, P., 
Penjaskesrek, R., & Olahraga, F. (2014). Pengembangan Multimedia 
Interaktif Pembelajaran Pada Mata Kuliah Teori Dan Praktik Pencak Silat, 4. 
 
Syaiful Bahri. (2015). Psikologi Belajar. Jakarta : Rineka Cipta. 
 
Taylor, P., Billinghurst, M., Belcher, D., Gupta, A., & Kiyokawa, K. (2009). 
Communication Behaviors in Colocated Collaborative AR Interfaces 
Communication Behaviors in Colocated. 
Http://Dx.Doi.Org/10.1207/S15327590IJHC1603_2, (August 2013), 37–41. 
https://doi.org/10.1207/S15327590IJHC1603 
 
Tobar-Muñoz, H., Baldiris, S., & Fabregat, R. (2017). Augmented Reality Game-
Based Learning: Enriching Students’ Experience During Reading 
Comprehension Activities. Journal of Educational Computing Research, 
55(7), 901–936. https://doi.org/10.1177/0735633116689789 
 
Tseng, K. H., Chang, C. C., Lou, S. J., & Chen, W. P. (2013). Attitudes towards 
science, technology, engineering and mathematics (STEM) in a project-
based learning (PjBL) environment. International Journal of Technology and 
Design Education, 23(1), 87-102. 
 
Turan, Z., Meral, E., & Sahin, I. F. (2018). The impact of mobile augmented 
reality in geography education: achievements, cognitive loads and views of 
university students. Journal of Geography in Higher Education, 42(3), 427–
441. https://doi.org/10.1080/03098265.2018.1455174 
 
Violante, M. G., & Vezzetti, E. (2015). Virtual interactive E-learning application: 
An evaluation of the student satisfaction. Computer Applications in 
Engineering Education, 23(1), 72–91. https://doi.org/10.1002/cae.21580 
 
Wei, X., Weng, D., Liu, Y., & Wang, Y. (2015). Teaching based on augmented 
reality for a technical creative design course. Computers and Education, 81, 
221–234. https://doi.org/10.1016/j.compedu.2014.10.017 
 
Wu, H. K., Lee, S. W. Y., Chang, H. Y., & Liang, J. C. (2013a). Current status, 
opportunities and challenges of augmented reality in education. Computers 
and Education, 62, 41–49. https://doi.org/10.1016/j.compedu.2012.10.024 
 
Wu, H. K., Lee, S. W. Y., Chang, H. Y., & Liang, J. C. (2013b). Current status, 
opportunities and challenges of augmented reality in education. Computers 
and Education, 62, 41–49. https://doi.org/10.1016/j.compedu.2012.10.024 
 
Wu, P. H., Hwang, G. J., Yang, M. L., & Chen, C. H. (2018). Impacts of 
integrating the repertory grid into an augmented reality-based learning design 
on students’ learning achievements, cognitive load and degree of satisfaction. 
Interactive Learning Environments, 26(2), 221–234. 
Habibinur, 2020 
DESAIN DAN IMPLEMENTASI APLIKASI AUGMENTED REALITY (AR) BERBASIS SMARTPHONE PADA 
PEMBELAJARAN TRANSMISI MANUAL KENDARAAN BERMOTOR 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 
https://doi.org/10.1080/10494820.2017.1294608 
 
Yantaç, A. E., Özcanb, O., & Emengena, A. (2011). Participatory design in 
interactive media design education for the solution of unfamiliar design 
problems: A case study on a disabling environment and an emerging 
technology. Digital Creativity, 22(1), 40–48. 
https://doi.org/10.1080/14626268.2011.548522 
 
Yilmaz, R. M. (2016). Computers in Human Behavior Educational magic toys 
developed with augmented reality technology for early childhood education. 
Computers in Human Behavior, 54, 240–248. 
https://doi.org/10.1016/j.chb.2015.07.040 
 
Zulkifli, H., Razak, K. A., & Mahmood, M. R. (2018). The Usage of ADDIE 
Model in the Development of a Philosophical Inquiry Approach in Moral 
Education Module for Secondary School Students. Creative Education, 
09(14), 2111–2124. https://doi.org/10.4236/ce.2018.914153 
 
 
 
 
 
 
 
